(k -p) ~ c , provided z is below the onset of the corresponding cut in the z plane.
For real k = p = z, it is shown that the singularities are restricted to a finite region,and the static cut 2 2 (k -p) ~ c , provided z is below the onset of the corresponding cut in the z plane.
I. INTRODUCTION 1
In an earlier article we have shown that in local-field theories the electromagnetic form factors of particles can have singularities which are a consequence of the structure of t;hese particles as composite systems. These "structure singularities" are related to the quan·tum-mechanical tunnel effect. .. '1 -';'
UCRL-8838 -3- In this paper we discuss some further analytic properties of the vertex function which can be obtained from the axioms mentioned above. In the first two chapters, we explore the "cut-planeu representation of the vertex function. as a function of z 1 and z 2 • '!'he mass c ~ 0 is given by the spectral conditions. For the case z 1 = z 2 = z , which is of interest in connection with form factors, we compute the boundary of D(a) in the complex z plane.
~~en we show, using examples based upon perturbation theory, that the boundary is is characteristic for the axioms that we have used. This means that the region D(a) can only be enlarged by introducing additional, new assumptions into the problem.
In Chapter 3, we use a "directn representation of the vertex function in order to obtain a limitation for the region s 3 in the z 3 plane where complex singularities are allowed by the axioms. In the derivation of the dire~t representation, only a fraction of the consequences of causality and spectrum are used, and hence the resulting region of analyticity is not characteristic for these physical principles. However, the representation t .
•
. , . By means of an asymptotic condition, the function G(k 1 , k 2 ) is, of course, directly related to the matrix element
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of the current operator C(O) between the one-particle states corresponding to the fields ¢A and ¢B respectively. So far we have used only the causality conditions (2.3), but we shall need now also the spectral conditions, which may be expressed in the form and z 2 real and negative, we may now write
It is convenient to choose a Lorentz frame such that k 1 UCRL-8838
Because of· a> 0 , the first term in the co~tator (2.8) gives no contribution.
Let us write
and consider the functions
which are Fourier transforms of retarded and advanced functions respectively.
As a consequence of the spectral conditions, we find f ( q) -f ( q) = 0 r a unless we have
and (2.4)
In Eq. (2.11) we take p = kl + k2 = (a, 0); then we have f = f for n r a all q that satisfy It follows that the weight t can only depend upon the length of the vector u .
Therefore, taking q real, we can perform the angle integration in Eq. (2.16) 2 and find a representation that depends only upon ~ and ~ In order to avoid the appearance of a logarithm it is convenient to redefine the weight function and write the representation in the form we finally obtain the cut-plane representation
where
In the language of function theory, the simple angle integration which leads from Eq. 
Then we find that the boundary can be described by pieces of the three curves
For a = 0 we have the cut plane .. This system is bound loosely enough for the slope of the m-particle distributions to reach outside the pion cloud. The maximal range of the probability distribution of the m particle is given by 2
Although the conservation of nucleon number has been used in order to obtain the spectral condition with a = M + m , the condition itself does not exhaust where jp) is a one~particle state corresponding to the field ¢B. We introduce the related advanced function and write, using translation invariance,
where q = k-~ p. We choose a Lorentz frame such that p = (2t, 0). As a consequence of the spectral conditions (2.8), we find then that we have 
(1 + 11)2 g2 We have mentioned earlier that the boundaries of the regions (4.7)
., and (4. For the right-hand point, which corresponds to x 3 = r in Fig. 3 , we find the following expressions: for a ~ c > 2a/3 we obtain x (r) 3 = provided we have This report was prepared as an account of Government sponsored work.
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